Diaphragmatic O2 and lactate extraction during submaximal and maximal exertion in ponies.
Diaphragmatic O2 and lactate extraction were studied in 10 healthy ponies at rest and during treadmill exercise. The phrenic vein was aseptically catheterized via a lateral thoracotomy 8-35 days before the study. Arterial and phrenic venous blood samples were obtained simultaneously at rest and at 30-s intervals during 4 min of exertion. Three levels of exertion were studied (moderate, 10 mi/h; heavy, 15 mi/h; maximal, 20 mi/h), and a rest period of at least 90 min was allowed between them. Each pony was studied twice at least 2-3 days apart. At rest the diaphragmatic venous PO2, O2 saturation, arteriovenous O2 content difference, and O2 extraction were 43.2 +/- 2.0 Torr, 76.1 +/- 3.2%, 3.14 +/- 0.43 ml/dl, and 23.60 +/- 3.61%, respectively. Significant decrease in phrenic venous PO2 and O2 saturation occurred within 30 s of exercise. Phrenic venous PO2 decreased to 20.3 +/- 1.0, 18.9 +/- 1.1, and 15.4 +/- 0.9 Torr at 120 s of moderate, heavy, and maximal exercise, respectively. Corresponding values of phrenic venous O2 saturation were 33.6 +/- 2.2, 25.8 +/- 2.1, and 17.9 +/- 0.5%, respectively. Diaphragmatic arteriovenous O2 content difference expanded to 13.11 +/- 0.49, 15.00 +/- 0.60, and 16.90 +/- 0.60 ml/dl at 120 s of moderate, heavy, and maximal exercise, respectively, as O2 extraction rose to 65.93 +/- 1.98, 73.90 +/- 1.99, and 80.95 +/- 0.47%, respectively. During heavy and maximal exercise, the diaphragmatic venous lactate concentration remained similar to the arterial concentration.(ABSTRACT TRUNCATED AT 250 WORDS)